There was no history of hypertension or epilepsy. Physical examination revealed a normotensive patient with no oedema or proteinuria evident. She was conscious but drowsy and there was mild neck stiffness.
Blood sugar level was S.J mmolll. Urgent computerised tomography revealed a left cerebellar hemisphere haemorrhage associated with a moderate mass effect. The patient and baby remained stable overnight. The following morning vertebral angiography revealed a large left posterior inferior cerebellar artery (PICA) arteriovenous malformation (A VM).
The emergency anaesthestist was requested to provide anesthesia for emergency lower segment caesarian section (LSCS) followed by a frontal burr-hole for intracranial pressure monitoring and a sub-occipital craniotomy in the sitting position. Assessment revealed an uncooperative restless patient. She was unstable haemodynamically with a blood pressure of 80/60 mmHg despite the left lateral position. The foetal heart was 140 beats per minute and foetal movements were felt. No acid aspiration prophylaxis had been carried out. The preoperative haemoglobin was 13.7 gldl and the patient weighed 56 kg. She was classified ASA 4E.
No premedication was given and sodium citrate was omitted but the patient was given 50 mg of ranitidine intravenously one hour prior to the induction of anaesthesia. A largebore intravenous cannula was inserted and blood was crossmatched. In the operating theatre, after the paediatrician had been informed of the proposed use of narcotics and with the patient in the left lateral tilt position, she was given fentanyl 100 Ilg and preoxygenated for three minutes. An arterial line was inserted in the right dorsalis pedis artery. A rapid-sequence induction was then carried out with thiopentone 200 mg, suxamethonium 75 mg, and cricoid pressure applied by an assistant. She was intubated with a size 8.0 flexometallic cuffed endotracheal tube. There was no significant change in arterial pressure or heart rate during laryngoscopy and intubation. Systolic blood pressure remained between 90-100 mmHg and the heart rate was between 95 and 100 beats per minute.
Maintenance of anaesthesia was provided by 50% nitrous oxide in oxygen with 0.5% isoflurane. Neuromuscular blockade was provided by pancuronium. A healthy female was delivered ten minutes after induction of anaesthesia with Apgar scores of 8 and 10 at 1 and 5 minutes. Maintenance of anaesthesia was then with 70% nitrous oxide in oxygen, and 0.5% isoflurane. Two small incremental doses (5 I.V.) of oxytocin were given intravenously followed by an oxytocin infusion. A further 200 Ilg of fentanyl was given during the caesarean section. Monitoring consisted of direct and indirect arterial blood pressure, end-tidal C02 (which was maintained at 26-30 mmHg) pulse oximetry, ECG (lead CM5), and temperature via a nasopharyngeal thermistor probe. Central venous pressure was monitored via the right internal jugular vein and varied between 14-16 cm H20. Estimated blood loss from the caesarean section was 700 ml which was replaced with whole blood and 1500 ml of Hartmann's solution. Intracranial pressure monitoring via an intraventricular catheter was established and the patient was volume-loaded with 1000 ml of plasma protein fraction. The patient was then gradually placed in the sitting position. The seven-hour neurosurgical procedure involved evacuation of haematoma and excision of a left PICA arterio-venous malformation. Her systolic blood pressure was maintained between 90-100 mmHg. Intracranial haemostasis was extremely difficult to control during excision of the A VM and resulted in a further blood loss of 2300 ml. The vaginal pack and uterus were checked periodically for further blood loss. Prothrombin time and activated partial thromboplastin time remained normal (16 and 38 seconds respectively) throughout the procedure and the platelet count postoperatively was 177 x 10 9 /1. The patient received a further nine units of whole blood and 1500 ml of crystalloid solution. End-tidal C02 at one point decreased to 19.5 mmHg. This was not associated with any haemodynamic instability. The surgeon was informed and swamped the wound with saline and the patient was placed on 100% oxygen. The neck veins were compressed, thereby identifying the site of air entry, and the central line was aspirated with no return of air. Nitrous oxide was gradually re-introduced over the next thirty minutes with no untoward sequelae. Temperature and urine output were well maintained and the patient was transferred to the Intensive Care V nit for elective ventilation and haemodynamic stabilisation. The patient was discharged six weeks after admission with no neurological impairment.
DISCUSSION
In pregnant patients subarachnoid haemorrhage as a result of rupture of an A VM is four times more common than in the nonpregnant patient. 1 Management of such cases is felt to be the same as the non-pregnant patient. 1·3 When surgical intervention is indicated the anaesthetist is presented with several conflicting requirements. This patient's neurological status had deteriorated to such an extent that her life and therefore that of the baby was under immediate threat.
Unlike a previous case report,4 in which caesarean section followed neuroresuscitation and clipping of a ruptured cerebral aneurysm, the neurosurgeon's requirement for the sitting position necessitated that the caesarean section should precede the neurosurgery. This also ensured a greater chance of foetal viability, as monitoring of the foetus would have been compromised with the mother in the sitting position. One other case reported 5 adopted this sequence but the clipping of the intracerebral aneurysm was carried out in the supine position. The management of caesarean section under epidural anaesthesia in a patient with an inoperable A VM has recently been described. 6 The conflicting requirements are to maintain optimal foetal and maternal oxygenation on the one hand, while on the other to ensure a sufficient depth of anaesthesia to prevent intracranial hypertension and re-bleeding. The obstetric problems are those of raised intragastric pressure, aortocaval compression, foetal placental transfer of drugs, maternal oxygenation and maternal hypotension. In addition general anaesthesia requires the avoidance of acid aspiration and extreme maternal hyperventilation.
With a deteriorating level of consciousness, the patient was not in a position to tolerate sodium citrate orally and only received intravenous ranitidine. Intravenous metoclopramide should have been administered to promote gastric emptying. Insertion of a nasogastric tube would have caused intracranial hypertension and the possibility of further bleeding.
Induction of anaesthesia requires rapid control of the airway with attenuation of the hypertensive response to laryngoscopy and intubation so as to minimise an associated increase in cerebral blood flow and intracranial pressure. Intravenous lignocaine, propranolol and sodium nitroprusside were considered, but because the patient was hypotensive and at this stage in coma, a rapidsequence induction including fentanyl was administered. A high-dose fentanyl induction with consequent haemodynamic stability was considered. Having observed the response to a much smaller dose during preoxygenation, when the patient's respiratory efforts decreased, it was felt that the control of ventilation took priority. A high-dose thiopentone inducton was felt to be inappropriate because of a further possible deterioration in haemodynamic stability.
The patient was hyperventilated to maintain a PaC02 of 34 mmHg, i.e. normocarbia in the normal pregnant patient. Excessive hyperventilation causes uteroplacental vasoconstriction which may result in foetal hypoxia, foetal metabolic acidosis and low Apgar scores at birth. 7 However, the decreased uterine blood flow may be due to the effect of positive pressure ventilation on maternal cardiac output despite normocarbia. 8 It appears that intermittent positive pressure ventilation and hypocarbia are both independently capable of a harmful action on the foetus.
During pregnancy there are many haemodynamic alterations which may affect neuropathologic processes. Cerebral blood flow and cerebral metabolic rate for oxygen remain unchanged. 7 After delivery oxytocic drugs are used to decrease uterine atony and bleeding. Oxytocin in small increments, or by infusion, is unlikely to adversely affect cerebral blood flow or intracranial pressure. Other oxytocic drugs, such as ergometrine or postaglandins, should be avoided or administered with extreme caution. 9 In our case, small incremental doses of oxytocin were given, followed by an oxytocin infusion. Haemodynamically there was little change when the bolus doses were given, and the infusion ensured a smoother response to oxytocin while decreasing the risk of uterine bleeding. Access, and therefore assessment of uterine bleeding, once in the sitting position, was a definite problem.
Our case was further complicated by the neurosurgeon's preference for the sitting position. While this technique improves surgical access for the surgeon, the risk to the mother from arterial hypotension, venous air embolism and cardiac dysrhythmia are not inconsiderable. Doppler ultrasound is not available in this institution for monitoring of venous air embolism. Non-invasive capnography is the most sensitive method used. A central venous line was inserted to allow aspiration of air from the right side of the heart in the event of an air embolism.
An A VM resulting in a subarachnoid haemorrhage presents the anaesthetist with several conflicting requirements in term pregnancy especially when the sitting position is required. Such a case requires thorough preparation with a team approach. A meeting between the involved specialities before the CT scan should have been carried out to permit evaluation of the problems involved. The following morning with a rapid deterioration in neurological status, this became impossible as neuro-resuscitative attempts and urgent preparation for surgery took place. The unfortunate late involvement of the anaesthetist meant that many of the problems associated with an increased maternal mortality had been ignored.
